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Process for producing NPK fertilizer especially for horticultural 
use and fertilizers obtained by application of this process 

The present invention pertains to a process for producing an 
NPK fertilizer especially for horticultural use, as well as the 
fertilizers obtained by the application of this process. 

For many decades now the search for ways to increase 
agricultural production in the industrialized countries as well 
as in the developing countries has been a top priority problem. 

For this reason a relatively large number of studies have 
set the goal of attempting to produce some fertilizers that would 
lead to yield increases, and to do so while still offering simple 
and practical ways of using them. 

However, among the fertilizing elements that plants obtain 
in the ground, three are determining, which include nitrogen, 
phosphorus, and potassium. Under these conditions the fertilizer 
industry attempts to introduce to the soil these three elements 
in a way that they will easily be assimilated by the crops. 

Among the fertilizers currently on the market we can 
distinguish the simple fertilizers that include nitrogen and 
phosphate fertilizers in which the active principle is comprised 



Numbers in the margin indicate pagination in the foreign 
text . 
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of phosphorus anhydride P 2 0 5 and the potassium fertilizers in 
which the active principle is potassium oxide K 2 0 as well as the 
compound fertilizers, that is those that contain more than one of 
the three aforementioned elements, compound fertilizers that can 
be binary or ternary. 

These ternary fertilizers, or NPK fertilizers that allow one 
to simultaneously introduce to the soil the three essential 
fertilizing principal ingredients are presently being developed 
in large quantities. 

The aim of the present invention is the perfection of a 
process for obtaining an NPK fertilizer that is especially 
intended for horticultural purposes that has good qualities of 
assimilation for plants, perhaps at a slightly higher cost and at 
the same time offering particularly quick and easy application. 

To achieve this purpose the process that is the goal of the 
invention is characterized in that one mixes some caustic 
potassium lye with an acid and one adds to the resulting product 
at least one nitrogen compound. 

12 

This process can allow one to obtain fertilizers in liquid 
form, or fertilizers in the crushed form that are intended to be 
used in an aqueous solution, and therefore they must have very 
good solubility in water. 
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However, whatever the form in which they are initially made 
available commercially these fertilizers are in the end used in 
liquid form, which is particularly favorable since the use of a 
liquid fertilizer avoids the plugging of drip type sprinkler 
systems and distribution pumps. 

However, in order to improve even more the usage conditions 
of this fertilizer it is necessary that it not precipitate the 
limestone always contained in the irrigation water with which it 
is mixed during its use, hence the benefit of a slightly acidic 
formulation. 

The salts or complexes of potassium that are currently used 
in the fertilizer industry are most frequently basic with the 
exception of potassium nitrate that is neutral and mono-potassium 
phosphate which is acidic. One could even imagine using directly 
and solely these compounds as starting products, but such a use 
turns out in fact to be unacceptable at the economic level 
because of an excessively high return cost. 

The use, according to the invention, of potassium lye as an 
initial product therefore allows one indeed to find a compromise 
between the quality of the desired product and the economic 
possibilities while not excluding the subsequent addition of 
technically more beneficial compounds. 

Another condition which one should take into consideration 
during the application of a fertilizer is the impossibility for 
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the plants to assimilate nitrogen bound in the form of urea when 
the temperature reaches less than 12°. For this reason it is 
desirable to arrange that the urea content of the fertilizer 
according to the invention is as low as possible or even zero. 

According to another characteristic of the invention the 
nitrogen compound (s) is or are selected from the group comprised 
of potassium nitrate, the phosphates of ammonium and ammonium 
sulfate . 

Such a use that favors the presence of nitrogen bound in the 
nitric or ammoniacal form at the expense of nitrogen bound in the 
form of urea greatly increases the ability of assimilation and 
therefore the quality of the fertilizer that is goal of the 
invention . 

11 

According to another characteristic of the invention, which 
applies more particularly in the case in which one desires to 
obtain a powdery fertilizer, the acid used is citric acid in the 
form of crystals that is mixed with a potassium complex, 
comprised especially of potassium nitrate or sulfate or even of 
mono-potassium phosphate. 

According to another characteristic of the invention, which 
allows one to obtain directly the fertilizer in liquid form, the 
acid used is phosphoric acid that one adds to the potassium that 
has previously been placed in solution in the water. 
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In order to promote this reaction the quantities of 
potassium, water and phosphoric acid employed correspond 
approximately to the stoichiometric proportions that allow one to 
obtain mono-potassium phosphate in conformity with the reaction 
KOH + H 3 P0 4 > KH 2 P0 4 + H 2 0. 

This operating mode in fact offers multiple advantages; 
indeed, on the one hand it allows one to obtain directly and at 
relatively small increased cost acid mono-potassium phosphate, 
and on the other hand the reaction of producing this mono- 
potassium phosphate is exothermal, and the increased temperature 
that results allows one to dissolve in the mixture a greater 
quantity of potassium nitrate, or even to incorporate in it some 
phosphates or sulfate of ammonium, which would be impossible if 



the mixture at ambient temperature. This latter advantage is 
extremely important from the standpoint of the quality of the 
final product, since it is true that it allows the manufacture of 
a fertilizer that contains only very little, or even no, nitrogen 
bound in the form of urea, the near totality of the nitrogen 
present in the mixture being in the form of nitrate or salt of 
ammonium. 

The invention pertains also to the fertilizers obtained by 
the implementation of the previously described process. 

As we have already indicated these fertilizers can be made 
available commercially in the powder form or in liquid form. 
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The powder fertilizers, according to the invention, are 
distinguished by very good solubility in water that can reach 30 
to 50% by weight following the reaction of the citric acid and 
potash . 

JA 

In addition one can thereby obtain compounds that contain 
practically not nitrogen bound in the form of urea. 

According to a preferred characteristic of the invention the 
powder fertilizers will preferably have some contents by weight 
of N,P 2 0 5 and K 2 0 per 100 kg of fertilizer equal respectively to 
15-10-20 or 16-7-29. 

The liquid fertilizers according to the invention are 
distinguished also by their low content of nitrogen bound in the 
form of urea, which facilitates their assimilation by plants. 

Among the percentages by weight that are particularly 
beneficial with respect to N,P 2 0 5 , and K 2 0 per 100 kg of 
fertilizer one should also note the following formulations: 

10-10-10 
9-14-9 
6-12-18 
13-7.5-15 
7.5-5-10 
8-4-4 
4-4-9 
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Among these formulations and according to a preferred 
characteristic of the invention some are particularly favorable 
because of their complete absence of urea. These are the 
following formulations : 

8-4-4 
4-4-9 
7.5-15-10. 

CLAIMS 

1. Process for obtaining an NPK fertilizer especially for 
horticultural purposes, characterized in that one mixes some 
caustic potash with an acid and one adds to the product obtained 
in this manner at least one nitrogen compound. 

2. Process according to claim 1 characterized in that the 
nitrogen compound (s) is selected in the group formed by potassium 
nitrate, the phosphates of ammonium and ammonium sulfate. 

3. Process according to any of the claims 1 and 2 
characterized in that the acid used is citric acid in the form of 
crystals. 

4. Process according to any of the claims 1 and 2 
characterized in that the acid used is phosphoric acid which one 
adds to the potash that has been previously placed in solution in 
water . 
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5. Process according to claim 4 characterized in that the 
quantities of the water solution of potash and phosphoric acid 
used correspond approximately to the stoichiometric proportions 
that allow one to obtain mono-potassium phosphate in conformity 
with the reaction: 

KOH + H 3 P0 4 KH 2 P0 4 + H 2 0 

6. NPK fertilizer especially for horticultural use obtained 
by the implementation of the process according to any of the 
claims 1 to 3 characterized in that it is present in the form of 
a powder. 

7. NPK fertilizer according to claim 6 characterized in 
that it is soluble in water at the rate of 30 to 50% by weight. 

8. NPK fertilizer according to any of the claims 6 and 7 
characterized in that the contents by weight of N,P 2 0 5 , and K 2 0 
per 100 kg of fertilizer are respectively equal to 15-10-2- or to 
16-7-29. 

9. NPK fertilizer especially for horticultural use obtained 
by the implementation of the process according to any of the 
claims 1, 2, 4, and 5 characterized in that it is present in 
liquid form. 

10. NPK fertilizer according to claim 9 characterized in 
that the contents by weight of N,P 2 0 5 , and K 2 0 per 100 kg of 
fertilizer are selected in the following group: 10-10-10; 9-14-9; 
6-12-18; 13-7.5-15; 7.5-5-10; 8-4-4; 4-4-9. 
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11. NPK fertilizer according to any of the claims 9 and 10 
characterized in that it does not contain nitrogen bound in the 
form of urea and has contents by weight of N, P 2 0 5 , and K 2 0 per 100 
kg of fertilizer selected among the following formulations: 8-4- 
4; 4-4-9; 7.5-15-10. 



10 



PTO 2001-4359 

S.T.LC Translations Branch 



r£publique franqaise 

tHSTnUT NATIONAL 
OE LA PROPWtrt tKNJSTRfEULE 



PARIS 



(ll) N° de publication : 

(A n'utiUser que pour les 
commandes de reproduction! 



2 519 626 



At 



DEMANDE 
BREVET D'l INVENTION 



N° 82 00292 





Dmw*£#4o ifnkfMrtinn ffim anomift NPK nntftm mailt a USSOfl horticota at eiKlfaiS ObtBnil8 D3T la ITliS8 811 




aauvre do ce precede. 




Classification Internationale (Int CL 3 ). C05G 1/06. 


© 






Priorite revemfiquee : 




Date de la mtse a la disposition du 




public de la demande B.O.P.I. — « Listes » n° 28 du 18-7-1983. 


© 


Deposant : Society dite : LABORATOIRE ALGOCHIMIE. — FR. 


© 


Invention de : Francois Santini. 


© 


Trtutetre : Mem @ . 




Mandataire : Cabinet Bert de Keravenant et Herrburger, 




1 15, bd Haussmana 75008 Paris. 



D 



Vents des fascicules a HMPRIMERIE NATIONALE. 27, rue de le Convention — 



75732 PARIS CFDEX 15 



1 



2519626 



la present e invention se rapporte a un orocede 
d'obtention d -un engrais MPK notamment a usage horticole , ainsi 
qu'a des engrais obtenus par la raise en oeuvre de ce procede. 

Depuis de'ja de nombreuses decennies, la recherche 
d'une augmentation de la production agricole, auss.i bien daAsles. 
pays industrialises que dans les pays en voie de developperaent, 
constitue un problems a l'ordre du jour. 

Pour cette raison, des recherches de tjIus en 
plus nombreuses ont pour but de tenter de mettre au point des 
engrais permettant d 'augmenter les rendements, et ce tout en 
dtant d'une utilisation simple et pratique. 

Or, parmi les elements fertilisants que les 
plantes puis ent dans le sol, trois sont determinants, a savoir 
1 'azote v le phosphore et le potassium. Dans ces conditions, 
l'induatrie des engrais cherche a apporter au sol ces trois 
elements, d'une facbn qui soit faeilement assimilable par les 
ve"getaux. 

*armi les engrais actuellement sur le marche , 
on distingue les engrais simples qui sont les engrais azotes, 
les engrais phosphates dont le principe actif est constitue par 
l'anhyaride phosphorique et les engrais potassiques dont 

le principe actif est l'oxyde de potassium 1^0, ainsi que les 
engrais composed, c'est-a-dire qui contiennent plus d 'un des 
trois Elements definis ci-niessus, engrais composes qui peuvent 
etre binaires" ou ternaires. 

Ces engrais ternaires, ou engrais KPK qui 
permettent d 1 apporter simultanement au sol les trois principes 
fertilisants essentiels se developpent actuellement de facon 
considerable. 

la presente invention a pour objet la mise au 
point d'un proce'de' d'obtention d 'un engrais NPK plus specialement 
destine a un usage horticole qui presente de bonnes facultes 
d 'assimilation pour les veggtaux, soit d'un prix de revient peu 
6lev4 et en mfoe temps d'une utilisation particulierement aisee. 

A cet effet, le procede qui fait 1' objet de 
1' invention est caracterise en ce que l'on melange de la potasse 
caustique avec un acide et on ajoute au produit ainsi obtenu au 
moins un compose azote. 

Ce procede peut permettre d'obtenir soit des 
engrais sous forme liquide, soit des engrais sous forme pulve- 
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rulente destines a Stre utilises en solution aqueuse, et done 
devant presenter une tvhs bonne solubilite dans 1'eau- 

De toute fagon, quelle que soit la forme sous 
laquelle lis sont initialement commercialises, ces engrais sont 
finalement utilises sous forme liquide, ce qui esi particuliere- 
ment favorable, etant donne que 1 'utilisati on d 'engrais liquide 
evite le bouchage des systemes d'arrosage goutte a goutte et 
des pompes doseuses. 

dependant, pour ameliorer encore les conditions 
d 'utilisation de cet engrais, il est necessaire qu'il ne pre- 
cipite pas le calcaire toujours contenu dans 1' eau d 'arrosage 
h laquelle il est melange lors de son utilisation, d'ou 1'interSt 
d'une formulation legerement acide. 

Or, les sels ou complexes de potassium qui 
sont couramment utilises dans 1» Industrie des engrais sont le 
plus souvent basiques a 1' exception du nitrate de potassium 
qui est neutre et du phosphate monopotassique qui est acide* 
On. pourrait penser k utiliser directement et uniquement ces 
composes en tant que produits de depart, mais, une telle utili-* 
sation s'avfere en fait inacceptable sur le plan economique a 
cause d'un prix de revient trop eleve. 

^'utilisation, selon I'invention, de potasse 
caustique en tant que produit de depart permet done en fait 
de trouver un compromis entre la qualite du produit recherchee 
et les^possibilites 6conomiqxtes, tout en n'excluant pas 
I'addition ulterieure de composes techniquemerit plus interessants. 

Une autre condiction dont il faut tenir compte 
lors dela mise au point d' engrais, est 1'impossi.Alite pour les 
v£g6taux d'aesimiler l 1 azote lie sous la forme d'uree lorsque 
la temperature devient inferieure a 12°. Pour cette raison, il 
est souhaitable de faire en sorte que la teneur en uree de 
l' 1 engrais selon I'invention soit la plus faible possible, voire 
nulle . 

Selon une autre caracteristique de 1 'invention, 
le ou les composes azotes est ou sont choisis dans le groupe 
forme par le * nitrate de potassium, les phosphates d'ammonium 
t le sulfate d'ammonium. 

Une telle utilisation qui favorise la presence 
d 'azote lie sous forme nitrique ou arcmoniacale au uepend de 
l'eaote lie sous forme d 'uree augniente notac-ler.ent les facultes 
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d 'assimilation et par suite la qualite de 1 ! engrais qui fait 
l'objet de I 1 invention. 

Selon une autre caracteristique de I 1 invention, 
qui a 'applique plus particulierement au cas dans lequel on 
5 cherche a obtenir un' engrais pulverulent, 1'acide utilise est 
1'acide eitrique sous foitne de cristaux qui est melange a un 
complexe potassique, constitue notamment par du nitrate ou du 
sulfate de potassium ou bien par du phosphate nonopotassique ♦ 
Selon une autre caracteristique de I 1 invention 
10 permettant d 'obtenir directement I'engrais sous forme liquide, 
' 1'acide utilise est 1'acide phosphorique que I'on ajoute a la 
potasse qui a ete prdalablenient mise en solution dans l'eau* 
Pour f avoriser cette reaction, les quantites 
mises en oeuvre'de potasse, d'eau et d'acide phosphorique 
15 correspondent approximativement aux proportions stoechiometriques 
permettant d'obtenir le phosphate monopotassique conf ormement 

k la reaction KCH + P0 4 > KBg K> 4 + 1^0. 

Ce mode operatoire presente en fait de multiples 
avantages 5 en effet, d 'une part, il permet d'obtenir directement 
et k un colt peu 3leve le phosphate monopotassique acide, d'autre 
part, la reaction -d 'obtent ion de ce phosphate monopotassique 
est exotheimique, et 1' elevation de la temperature obtenue 
permet de dissoudre dans le rrelange une quant ite plus importante 
de nitrate de potassium, ou m&ne d\y incorporer des phosphates 
2 ^ ou du sulfate d 'ammonium, ce qui serait impossible si le melange 
6tait a temperature ambiante. Ce dernier avant age est extr&nenent 
important du point de vue de la qualite du produit final, 4tant 
donn6 qu'il permet la fabrication d'un engrais ne contenant que 
tvhB peu^ voire pas du tout, d'azote lie sous forme d'uree, la 
50 quasi totality de 1' azote presente dans le melange, etant sous 
forme de nitrate ou de sel d 'ammonium. 

L'invention se rapporte egalement aux engrais 
obtenus par la nise en oeuvre du procede decrit ci-dessus. 

Comme il a deja et6 indique, ces engrais peuvent 
35 gtre commercialises soit sous forme pulverulente, so it sous 
forme liquide* 

^s engrais pulverulent s, selon l'invention, 
se distinguent par une tres bonne solubilite aa;.s l'eau rouvar.t 
atteindre 3C a 5C c /o en poids consecutive a la r-I action de 
40 1'acide citrioue et de la rotate. 
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Par ailleurs, on peut ainsi obtenir des composi- 
tions ne renfennant pratiquement pas d 'azote lie sous fonne 
d'uree. 

Selon une caracteristique preferentielle de 
5 l r invention, les engrais pulverulent s anront de preference 
d'es teneurs ponderales en N,P 2 ° 5 et i^O pour 100 kg d'engrais 
. respectivanent egales a : 15-10-20 ou 16-7-29* 

Les engrais liquides selon l f invention se 
distinguent eux aussi par leur f aible teneur en azote lie 
10 sous forme d'urSe, ce qui facilite leur assimilation par les 
veg6taux» 

Paimi les pourcentages ponderaux parti culierenent 
int^ressants en ^ P 2 °5 et K 2° P our 100 ^'eng^is on peut 
noter les formulations suivantes s 
15 10-10-10 

9-14-9 
6-12-18 
13-7 1/2-15 
7 1/2-5-10 
8-4-4 
4-4-9 

Paimi ces formulations et selon une caracte- 
ristique preferentielle de 1" invention, certairies se montrent 
particuliferement favorables du fait de leur absence totale d'uree. 
Ce sont les formulations suivantes : 

8-4-4 
4-4-9 

7 1/2-15-10. 
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RE VLffD IC AT I CNd 
.1°) Precede d'obtention d»un engrais SPK not amine nt 
a usage horticole, caracterise en ce que 1' on cdlange de la 
potasse caustique avec un acide et on ajoute au produit ainsi 
5 obtenu au moins un compose azote « 

2°) Precede selon la revendication 1, caracterise 
en ce que le ou les composes azotes est ou sont choisis dans le 
groupe forme par le nitrate de potassium, les phosphates d 'ammo- 
nium et le sulfate d 'ammonium. 
10 -3°) Procede selon l'une quelconque des revendica- 

tions 1 et 2, caracterise en ce que 1 'acide utilise est 1' acide 
citrique sous force de cristauxo 

4 C ) Procede selon l'une quelconque des revendica- 
tions 1 et 2, caracterise en ce que 1 'acide utilise est l'acide 
t5 phosphorique que I'on ajoute h la potasse qui a ete prealablement 
mise en solution dans l'eau* 

5°) Procede selon la revendication 4, caracterise 
en ce que les quantites raises en oeuvre de potasse d'eau et 
d 'acide phosphorique correspondent approxiinativement aux propor- 
20 tions stoechiom^triques permettant d'obtenir le phsophate mono- 
potassique conf orm&nent h la reaction % 

KDH + P0 4 ^ KH^ P0 4 + H 2 0 

6°) Engrais NPK notamrcent a usage horticole, 
25 obtenu par la mise en oeuvre du procede selon l'une quelconque 
des revindications 1 k 3, caracterise en ce qu'il se presente 
sous la forme d 'une poudre* 

7°) Engrais NPK selon la revendication 6, carac- 
terise en ce qu'il est soluble dans l f eau a raison de 30 a 
30 50 % en poidso 

8 °) Engrais IJPK selon l'une quelconque des reven- 
dications 6 et 7, caracterise en ce que les teneurs ponderales en 

S / P 2°5 et ^2° P 0111 * 100 k £ d 'engrais sont respectivement egales 
a 15-10-^0 ou a 1 6-7-29 . 

55 9°) Engrais NPK notamment a usage horticole, 

obtenu par la mise en oeuvre du procede selon l'une quelconque 
des revendications 1, 2, 4 et 5 9 caracterise en ce qu'il se 
presente sous forae liquide* 

10°) Engrais NPK selon la revendication 9, 

40 characterise en ce que les teneurs ponderales en tf, P^O^ et i^O 
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pour 100 kg d'engrais sont choisies dans le groupe suivant : 
10-10-10 ; 9-14-9 ; c-12-16 ; 13-7 1/2-15 ; 
7 1/2-5-10 ; 8-4-4 ; 4-4-9. 
11°) Engrais NFK selon l'une quelconque des 
revendicatLona 9 et 10, caracterise en ce qu'il ne renferne 
pas d' azote lie sous forme d'uree et presente des teneurs 
ponderales en U;,P 2 0 5 et E^0 pour 100 kg d'engrais choisis pa 
les formulations suivantes : 

8-4-4 ; 4-4-9" ; 7 1/2-15-10. 



